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第一 HJ 距离富含经济含义，将基于模型 SDF 的欧氏空间距离和对测试资产的
大定价误差联系起来；（2）第一 HJ 距离关注定价误，倾向于选择大的零 Beta 收
益率和小的因子风险溢酬；（3）第一 HJ 距离的加权矩阵具有模型独立性和对测
试资产组合选择的稳健性。 
其次，第一 HJ 距离的模型设定检验支持条件 FF3 和条件 VanM 表现较好。
模型设定检验表明，FF3、LM、VanM、SkewM 的条件信息模型成为可接受的正
确模型。条件信息的引入使得 FF3、LM、VanM、SkewM 的条件信息模型相较其
无条件信息版本有所改进。模型两两比较发现，条件 FF3、条件 LM 和条件 VanM
无差异，但与条件 SkewM 的关系视条件信息而定。考虑模型可能误设有助于破
解 Roll 批评，更有效地检测因子的定价能力，研究发现，是否考虑模型误设影响
SDF 参数的检验，假设模型正确设定会高估模型 SDF 参数的 t 值绝对值，部分因
子可能存在“伪”定价现象。 
后，第二 HJ 距离施加了 SDF 非负的约束，保证了市场无套利条件的成立，
具有不同于第一 HJ 距离的性质：（1）第二 HJ 距离不能解释为模型对测试资产的
大定价误；（2）第二 HJ 距离仍适用于特定模型检验，但不再适用于不同模型
的比较；（3）第二 HJ 距离和第一 HJ 距离的差异取决于 接近模型 y 的集合M 的
点的集中程度，集合M 的点越集中，两距离的差异越小；（4）第二 HJ 距离优化
降低了模型 SDF 取负值的概率，但也降低了对测试资产的定价能力，经验证据支
持两者间存在一定的权衡。 















A large number of asset pricing models have emerged in academic field for more 
than half century. However, so many asset pricing models made the academic world 
be caught in embarrasses of richness, how to screen out acceptable statistically asset 
pricing models, and how to compare the relative performance and improvement 
efficiency, became the important topics in academic community. Based on two model 
misspecification measures proposed by Hansen and Jagannathan (1997), we use the 
Taiwan market data to test linear factor models’ model specification, Stochastic 
Discount Factor（SDF）parameter and pairwise model comparison, and we discovery 
that: 
Firstly, compared with the traditional model specification measure, the first HJ 
distance has advantages beyond comparison: (1) The first HJ distance is rich in 
economic sense, linking the Euclid distance of model SDF with the maximum pricing 
error for test asset; (2) The first HJ distance pays attention to pricing error, inclined to 
choose bigger zero beta return and smaller factor risk premium; (3) The weight matrix 
of the first HJ distance is model independent and invariant to test asset portfolio 
choice. 
Secondly, the model specification test of the first HJ distance supports that 
conditional FF3 and conditional VanM perform better. The model specification test 
shows that the conditional versions of FF3、LM、VanM、SkewM are acceptable right 
models. The introduction of conditional information make FF3、LM、VanM、SkewM 
improve much. And pairwise model comparison finds that conditional FF3、
conditional LM and conditional VanM make no difference, but the relation with 
conditional SkewM varies with conditional information. Taking potential model 
misspecification in account contributes to solve the roll’s critique, detects the factors’ 
pricing ability more efficiently. And we find that model specification assumption 
affect the SDF parameters test and model correctly specified assumption may overrate 
the absolute value of t of model SDF parameter, parts of factors has pseudo pricing 
phenomenon. 
Finally, the second HJ distance impose the non-negative SDF constraint, 
ensuring the market no arbitrage condition, has different property: (1) the second HJ 
distance cannot be explained as the maximum pricing error for test asset; (2) the 














suitable for models comparison; (3) difference between the second HJ distance and 
the first HJ distance depends on the degree of concentration of elements in set M that 
is nearest to model y, more intensive the elements in set M, more smaller the 
difference; (4) the second HJ distance optimization brings down the probability of 
taking negative value of SDF, but also reduces the pricing ability of test asset, and 
empirical evidence supports the tradeoff. 
Key Words: the first HJ distance; the maximum pricing error; the second HJ 
















第 1 章 引言 .............................................................................................. 1 
1.1 选题背景和意义 ............................................... 1 
1.1.1 选题背景 ....................................................................................................... 1 
1.1.2 研究意义 ...................................................................................................... 4 
1.2 研究内容 ..................................................... 5 
1.3 本文贡献与不足 ............................................... 7 
1.3.1 本文贡献 ...................................................................................................... 7 
1.3.2 研究不足 ...................................................................................................... 8 
1.4 本文结构 ..................................................... 8 
第 2 章 文献综述 .................................................................................... 10 
2.1 资产定价模型的相关研究 ...................................... 10 
2.1.1 资产定价模型 ............................................................................................ 10 
2.1.2 资产定价模型的检验 ................................................................................ 12 
2.1.3 资产定价模型的比较 ................................................................................. 15 
2.2 模型误设 .................................................... 16 
2.3 HJ 距离 ..................................................... 18 
2.3.1 第一 HJ 距离 .............................................................................................. 18 
2.3.2 第二 HJ 距离 .............................................................................................. 21 
2.3.3 不同模型的 HJ 距离比较 .......................................................................... 22 
2.4 本章小结 .................................................... 24 
第 3 章 线性因子模型 ............................................................................ 27 
3.1 随机贴现因子的资产定价框架 .................................. 27 
3.1.1 随机贴现因子的等价概念 ........................................................................ 27 
3.1.2 SDF 表达式的理解 ...................................................................................... 30 
3.1.3 SDF 表示式与 Beta 表示式的等价性 ......................................................... 31 
3.2 基于资产价格的线性因子模型 .................................. 33 
3.2.1 CAPM 模型 .................................................................................................. 33 
3.2.2 FF3 模型....................................................................................................... 34 















3.2.4 波动率风险模型 ......................................................................................... 39 
3.2.5 基于偏度的资产定价模型 ......................................................................... 42 
3.2.6 互换合约因子 ............................................................................................. 45 
3.3 样本数据 .................................................... 50 
3.3.1 股票样本数据 ............................................................................................. 50 
3.3.2 期权样本数据 ............................................................................................. 51 
3.4 描述性统计分析 .............................................. 54 
3.4.1 股票指数 ..................................................................................................... 54 
3.4.2 股票组合 ..................................................................................................... 54 
3.4.3 定价因子 .................................................................................................... 58 
3.4.4 条件信息 ..................................................................................................... 58 
3.4.5 期权合约 .................................................................................................... 60 
3.5 本章小结 .................................................... 61 
第 4 章 第一 HJ 距离的理论分析 ......................................................... 62 
4.1 第一 HJ 距离 ................................................. 62 
4.1.1 第一 HJ 距离的求解 ................................................................................... 63 
4.1.2 第一 HJ 距离的横截面回归形式 .............................................................. 64 
4.2 第一 HJ 距离与横截面回归（CSR）的比较 ........................ 65 
4.2.1 定价误与预期收益误的比较 .................................................................... 65 
4.2.2 小方差前沿下求解 ................................................................................ 66 
4.2.3 第一 HJ 距离和横截面回归的几何图示 .................................................. 68 
4.2.4 总结 ............................................................................................................ 69 
4.3 第一 HJ 距离的最大定价误解释 ................................. 70 
4.3.1 代数证明 .................................................................................................... 70 
4.3.2 几何表示 .................................................................................................... 71 
4.4 第一 HJ 距离加权矩阵的良好性质 ............................... 72 
4.4.1 模型独立性 ................................................................................................ 73 
4.4.2 对测试资产不变性 .................................................................................... 74 
4.5 第一 HJ 距离的统计检验 ....................................... 75 















4.5.2 参数检验 ..................................................................................................... 76 
4.5.3 两两模型的比较检验 ................................................................................. 78 
4.6 本章小结 .................................................... 83 
第 5 章 第一 HJ 距离的经验研究 ......................................................... 84 
5.1 特定模型的误设检验 .......................................... 84 
5.1.1 FF25 组合 .................................................................................................... 84 
5.1.2 行业组合 .................................................................................................... 87 
5.2 SDF 参数检验 ................................................ 89 
5.2.1 FF25 组合 .................................................................................................... 90 
5.2.2 行业组合 .................................................................................................... 95 
5.3 资产定价模型的两两比较 ..................................... 100 
5.3.1 同情形模型比较 ...................................................................................... 101 
5.3.2 无条件模型同条件模型比较 .................................................................. 105 
5.4 本章小结 ................................................... 109 
第 6 章 第二 HJ 距离 ........................................................................... 111 
6.1 第二 HJ 距离的定义 .......................................... 111 
6.1.1 定义 ........................................................................................................... 111 
6.1.2 与第一 HJ 距离的比较 ............................................................................. 112 
6.2 第二 HJ 距离与最大定价误的关系 .............................. 113 
6.2.1 代数证明 .................................................................................................. 113 
6.2.2 有关第二 HJ 距离的结论 ......................................................................... 115 
6.3 第二 HJ 距离的解析 .......................................... 117 
6.3.1 数理知识基础 ........................................................................................... 118 
6.3.2 第二 HJ 距离的总体特征 ......................................................................... 120 
6.3.3 第二 HJ 距离的样本优化 ........................................................................ 122 
6.3.4 第二 HJ 距离的分布性质 ......................................................................... 122 
6.4 第二 HJ 距离的经验研究 ...................................... 123 
6.4.1 FF25 组合 .................................................................................................. 123 
6.4.2 行业组合 .................................................................................................. 125 















第 7 章 研究结论和后续展望 .............................................................. 128 
7.1 全文结论 ................................................... 128 
7.2 后续展望 ................................................... 130 

















Chapter 1 Introduction ............................................................................ 1 
1.1 Background and Research Significane ............................................................ 1 
1.1.1 Background .................................................................................................... 1 
1.1.2 Research Significance .................................................................................... 4 
1.2 Research Contents ............................................................................................. 5 
1.3 Contributions and Shortcomings...................................................................... 7 
1.3.1 Contributions ................................................................................................. 7 
1.3.2 Shortcomings ................................................................................................. 8 
1.4 Research Strucuture .......................................................................................... 8 
Chapter 2 Literature Review ................................................................. 10 
2.1 Asset Pricing Models and Tests ...................................................................... 10 
2.1.1 Asset Pricing Models ................................................................................... 10 
2.1.2 Test of Asset Pricing Models ....................................................................... 12 
2.1.3 Comparisons of Asset Pricing Models ........................................................ 15 
2.2 Model Misspecification .................................................................................... 16 
2.3 HJ Distance ....................................................................................................... 18 
2.3.1 The First HJ Distance .................................................................................. 18 
2.3.2 The Second HJ Distance .............................................................................. 21 
2.3.3 HJ Distance Comparisons Between Models ................................................ 22 
2.4 Summary ........................................................................................................... 24 
Chapter 3 Linear Factor Models ........................................................... 27 
3.1 SDF Pricing Framework ................................................................................. 27 
3.1.1 Equivalent Concepts of SDF ....................................................................... 27 
3.1.2 Understanding of SDF Representation ........................................................ 30 
3.1.3 Equivalency of SDF Representation and Beta Representation ................... 31 
3.2 Linear Factor Models Based on Asset Price .................................................. 33 
3.2.1 CAPM .......................................................................................................... 33 
3.2.2 FF3 Model ................................................................................................... 34 
3.2.3 Liquidity Risk Model ................................................................................... 35 
3.2.4 Volatility Risk Model .................................................................................. 39 
3.2.5 Skewness Risk Model .................................................................................. 42 















3.3 Sample Data ...................................................................................................... 50 
3.3.1 Stock Sample Data ....................................................................................... 50 
3.3.2 Option Sample Data ..................................................................................... 51 
3.4 Discriptive Statistical Analysis ........................................................................ 54 
3.4.1 Stock Index .................................................................................................. 54 
3.4.2 Test Asset Portfolio ..................................................................................... 54 
3.4.3 Pricing Factors ............................................................................................. 58 
3.4.4 Contional Information ................................................................................. 58 
3.4.5 Option Contract ........................................................................................... 60 
3.5 Summary ........................................................................................................... 61 
Chapter 4 Theoretical Analysis of HJ Distance ................................... 62 
4.1 The First HJ Distance ...................................................................................... 62 
4.1.1 Solve the First HJ Distance ......................................................................... 63 
4.1.2 Cross-sectional Regression Form of the First HJ Distance ......................... 64 
4.2 Comparison Between the First HJ Distance and CSR ................................. 65 
4.2.1 Comparison Between Pricing Error and Expected Return Error ................. 65 
4.2.2 Solve Under the Minimum Variance Frontier ............................................. 66 
4.2.3 Geometric Graphic of the First HJ Distance and CSR ................................ 68 
4.2.4 Summary ...................................................................................................... 69 
4.3 Maximum Pricing Error Interpretation of First HJ Distance ..................... 70 
4.3.1 Algebraic Proof ............................................................................................ 70 
4.3.2 Geometric Graphic ...................................................................................... 71 
4.4 Good Nature of Weight Matrix ...................................................................... 72 
4.4.1 Model Independence .................................................................................... 73 
4.4.2 Invariance to Test Asset .............................................................................. 74 
4.5 Statistical Test of First HJ Distance ............................................................... 75 
4.5.1 Model Misspecification Test ....................................................................... 75 
4.5.2 Parameter Test ............................................................................................. 76 
4.5.3 Models’ Pairwise Comparison Test ............................................................. 78 
4.6 Summary ........................................................................................................... 83 
Chapter 5 Empirical Study on the First HJ Distance ......................... 84 
5.1 Model Misspecification Test ............................................................................ 84 















5.1.2 Industry Portfolio ......................................................................................... 87 
5.2 SDF Parameters Test ....................................................................................... 89 
5.2.1 FF25 Portfolio .............................................................................................. 90 
5.2.2 Industry Portfolio ......................................................................................... 95 
5.3 Pairwise Comparisons of Asset Pricing Models .......................................... 100 
5.3.1 Comparisons of the Same Situation ........................................................... 101 
5.3.2 Comparisons Between Uncontional and Conditional ................................ 105 
5.4 Summary ......................................................................................................... 109 
Chapter 6 Research on the Second HJ Distance ................................ 111 
6.1 Definition of the Second HJ Distance ........................................................... 111 
6.1.1 Definition ................................................................................................... 111 
6.1.2 Comparisons with the First HJ Distance ................................................... 112 
6.2 Relationship Between the Second HJ Distance and the Maximum Pricing 
Error ........................................................................................................................ 113 
6.2.1 Algebraic Proof .......................................................................................... 113 
6.2.2 Related Conclusions of the Second HJ Distance ....................................... 115 
6.3 Analysis on the Second HJ Distance ............................................................. 117 
6.3.1 Mathematical Base .................................................................................... 118 
6.3.2 General Characteristics .............................................................................. 120 
6.3.3 Sample Optimization ................................................................................. 122 
6.3.4 Distribution Property ................................................................................. 122 
6.4 Empirical Study on the Second HJ Distance ............................................... 123 
6.4.1 FF25 Portfolio ............................................................................................ 123 
6.4.2 Industry Portfolio ....................................................................................... 125 
6.5 Summary ......................................................................................................... 126 
Chapter 7 Conclusions and Future Research .................................... 128 
7.1 Conclusions ..................................................................................................... 128 
7.2 Future Research ............................................................................................. 130 
References .............................................................................................. 132 


























第 1 章 引言 
1 









的经济含义时，这种情绪显得尤为强烈（Lewellen, Nagel 和 Shanken，2010）。
另一个值得学术界深思的问题是，如此纷繁复杂的资产定价模型中罕有被业界推
广应用的模型。消费资产定价模型显得尤为突出，它多成为解释金融异象和描述
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因子（SDF）的定价框架导出的，有丰富的经济含义，而 QC 和 J 统计量则属于纯
统计指标。SDF 本身就富含了市场投资者风险态度、时间容忍等丰富的经济含义，
而基于 SDF 的 HJ 距离不仅考察了资产定价模型的 SDF 与基于市场数据集获得的
可行 SDF 集合间的 小距离，还测量了单位二阶矩组合的 大定价误差2；其次，





健的参数检验，更有效地甄别出市场定价因子。相较而言，QC 和 J 统计量以模型
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和 QC的分析可参考 Kan，Robotti 和 Shanken（2013），而 J 统计量为 GMM 估计的模
型设定误差统计量。 
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